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MICROSCOPY. 

A. Instruments, Accessories, &c.* 

(1) Stands. 

Koristka’s large Model Microsc0pe.t--F. Koristka’s large model 
Microscope, IV. a (fig. 2 5 )  has a rectangular ebonite stage, 88 x 85 mm., 

. 

FIQ. 25. 

and an Abbe condenser of N.A. 1 - 2 .  The substage apparatus is raised 
and lowered by means of rack and pinion movement, and is supplied 

* This subdivision coutains ( 1 )  Stands; (2) Eye-pieces and Objectives; (3) Illu- 
minating and other Apparatus ; (4) Photomicrography ; ( 5 )  Microscopical Optics 
and Manipulation : (6) Miscellaneous. 

f F. Koristka’s Special Catalogue, Milan, November, 1904. 
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with an iris diaphragm. The stage can be fixed at  any angle by meam 
of a clamping handle, and the draw-tube is marked with millimetrs 
divisions. Instead of a rectangular, the instrument can be supplied with 
a circular stage of 95 mm. diameter (fig. ZS), the rotation axis of which 

can be centred on the optic axis of the instrument by meam of two bind- 
ing screws. By means of these covers there is afforded a displacement 
of 6 mm. in every direction, so that this stage may be made to work as :L 
travelling stage. 

Differential Screw Fine Adjustment.’ - W. Forgan had three 
‘‘ two speed ” differential fine adjustments made upon Ashe’s plan.(\ In 
the first, the quicker motion was & inch, and the slower 3+3 inch for 
each revolution ; in the second, the slowest motion was =dm, and in the 
third, for a revolution. As some slight hesitancy was observed 

* Proo. Scot. Mior. SOC., 1903-4, p. 47. 
I1 Journ. Quekett Mior. Club, 8er. 2, viii. (1901) p. 131 : Journ. R.M.S.. 1902 . - -  

p. 2ij2, figs. 40-2. 
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when the motion was reversed, notwithstanding that the opposing spring 
was a strong one, a “single speed” lever motion was tried, the ratio of 
the arms of the lever being 8 to 1, the fine adjustment screw having 
100 threads to the inch, with an opposing spring strong enough to 
yequire 7 Ib. to move it. This was found to require a weight of only 
3 OZ. to turn the head of the fine adjustment screw, and to work in a 
perfectly satisfactory manner. 

(2) Eye-pieces and :Objectives. 

Spencer Objective.*-F. J. Keeley describes a Microscope objjcc- 
tive of 4 inch focus made in 1860 by Charles A. Spencer. It was 
recently necessary to take apart the back system for re-balsaming, when 
it was found to consist of five lenses, three of which were convex and 
two concave. One of these proved, on examination with polarized light, 
to be fluorite. This objective is historically interesting as illustrating 
the complex nature of the corrections adopted by Spencer at so early a 
date, as well as confirming the previous reports that he had appreciated 
the possibilities connected with the use of fluorite in securing superior 
d o u r  corrections, and employed it for the purpose twenty years before i t  
came into use abroad. The objective has an aperture of 142 to 152 
degrees, according to position of the collar adjustment, which acts by 
the movement of the back systems, and it is unusually well corrected 
for colour. It resolves Ph.wos<qrnn anSqndatiim sharply into dots with 
central light from mirror, and with oblique illumination resolves mark- 
ings 76,000 to the inch. 
H.-Construction of aplanatic combinations of lenses, with or without achromatism. 

MERLIPI’, A. A. C.-Xicroscopical high powers and deep eye-pieces. 
Emglish Mechanic, IXXX. (1904) pp. 252-3, 321-2,340,406-8. 

[Tho writer snys that if n given objective capable of affording a really clcnr, 
brillimt. and well-contrasted image undcr a x I2 ocular when a large sold 
illuminating cone is used, it may be employed, if necessary, in conjunction 
with the deepest eye-pieces, so as to give results just a3 satidactory as would 
be attainable with a higher power objective of equal N.A. combined with 

Tom. cit., p. 384. 
(4)  Photomicrography. 

Photomicrography with the Aid of Ultra-Violet Light.?-Test- 
books of science, as a rule, explain microscopic vision with the aid of 
rays. This elementary explanation does not fix any limit to  the possible 
magnification, but as long as we have not to deal with dimensions which 
are comparable to the wave-length of light, it does not bring us into 
conflict with observed facts. But we reach the limit of resolution when 
the distances between the lines of the object are less than half a wave- 
length of the light with which we illuminate the object. The theory 
which Helmholtz advanced for self-luminous objects, and Abbe, about 
the same time, for illuminated objech, regards the microscopic images 
as diffraction phenomena ; and this theory, some points of which Dr. 
Glazebrook has recently cleared up, also indicates the way in which 

* Proc. Acad. Nat. Sci., Philadelphia, lvi. (1904) p. 475. 
t Engineering, lxxviii. (1904) p. 760. 

a shallow eye-piece. Tom. cit., p. 455. 
VILLA Q 10-Ditto. 
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further resolution may be procured. We ought to work with light of 
very small wave-length. Since the wave-length is determined by the 
quotient X = 1 the velocity of light divided by the number of vibra- 

tions, two ways seem to be open in order to obtain a smaller A. We 
may either decrease the velocity of the light, or increase the number of 
vibrations. The first can be accomplished by immersing the object in 
a liquid of high refractive index-glycerin, balsam, salt solution, etc. 
The method is applied to a certain extent, but does not carry us much 
further. The second method illuminates the object, not with ordinary 
white light, but with violet vibrations of higher frequency. I t  was 
first proposed by Amici, and is also used. But the intensity of the 
violet light is very feeble, or, rather, the eye is not very sensitive to 
violet rays. In  photomicrography the second objection does not count, 
but the feeble intensity remains a drawback. A. Kohler, of Jena, ha8 
therefore tried ultra-violet light, notably the rays given out by electric 
sparks passing between cadmium electrodes. These rays, of wave-length 
875 p p, have a high intensity. Dr. Kohler described his new camera- 
microscope, which has been constructed by the Zeiss Glas Werke, of 
Jena, before the Breslau meeting of the Naturforscher-Versammlung. 
The lenses of this Microscope are made of -or stal and of fused quartz ; 
they need only be corrected for spherical a 739- erration, because no chro- 
matic aberration has to be guarded against when monochromatic light 
is used. As the ultra-violet light is invisible, however, an artificial eye 
has to be combined with the Microscope for focussing and adjusting. 
This artificial eye consists of optical parts made of crystal, and of a 
retina made of fluorescent glass, which responds to ultra-violet rays. 
The observer examines through a lens the image t h r o m  on this artificial 
retina. The instrument can, indeed, also be used for subjective vision 
by ultra-violet rays, and for this purpose magnesium light, of wave- 
length 280 p p, is still more suitable than the cadmium light. But the 
fluorescent light is injurious to the eye, and the finest detail can only 
be studied by photography. Yet the fluorescence helps in bringing out 
further detail. Dr. Kohler also immerses his specimens-so far, mostly 
organic tissues-in a mixture of glycerin and water, or in salt solution, 
of which physiologists make large use. The ultra-violet rays at  once 
show differences in the structure, which, hitherto, staining had alone 
revealed. Thus the horny portions of the epidermis, the membranes 
of plant cells, and other parts, are more or less impermeable to ultra- 
violet rays, so that other advantages are realised in addition to the 
increased resolution. It would not be surprising if ultra-violet illu- 
mination should also render good service in metallography. 

Three-Colour Photography.*-Chapman Jones gives the following 
&sumti of two processes of colour photography. 

Konig’s Three-Colour Process. - This process, only recently pub- 
lished, has attracted a good deal of attention, and deservedly so, for it 
not only illustrates a new principle as applied to the purpose of colour 
photography, but has been worked out by its author to a successful 

* Knowledge, i. (1904) pp. 285-6. 

SUMMARY OF CURRENT RESEARCHES RELATING TO 

” 
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issue. Whether or not it will be found to fulfil the conditions necessary 
to establish itself as a standard or commercial process, only time a n  
prove. It is a triple film method, but differs from those previously 
proposed, in that each colour is printed out by light. 

Many of the organic dye-stuffs yield on reduction colourless or 
leuco-derivatives, which can be oxidised to reproduce the original colour 
with more or less facility, and exposure to light generally facilitates this 
axidation. By choosing a dye of a suitable colour, and one that yields 
a leuco-derivative of sufficient stability to withstand the necessary 
.operations and yet is sensitive enough for practical printing purposes, 
i t  is obvious that the colour may be obtained directly by exposure to 
light under the negative, and the necessity for a relief produced by the 
chromated gelatin process, or any similar indirect method of getting 
,the required distribution of the colour, is obviated. 

These leuco-derivatives were found to be useless by themselves or in 
an inert film, as they then gave only poor and flat images, but the 
presence of a nitric acid ester was discovered to overcome this difficulty. 
Pyroxylin being an ester of nitric acid a collodion film is employed, 
and mannite nitrate is very suitable for further augmenting the sensi- 
tiveness. The removal of the excess of the leuco-derivative after 
exposure was at first a difficulty, as ordinary solvents and acids were 
found useless for the purpose. But monochloracetic acid is effective, 
and it is used as a 10 p.c. solution. 

The process consists in coating a suitably surfaced paper with ;L 
1+ p.c. collodion, to which the leuco-derivative and other desirable 
niaterials have been added, exposing under the appropriate negative 
until the colour is sufficiently intense, fixing in the chloracetic acid 
solution, washing, and dipping into a gelatin solution that contains 
chrome alum, and drying. The print is again dipped into the gelatin 
solution and dried to effectively protect the collodion film during the 
application of the collodion that is to furnish the second colonr. This 
routine is repeated for the second colonr, and again for the third, and 
%he print is finally varnished. 

The method of judging when each colour is correctly printed is not 
very clear, as it seems impossible to adjust the depth of tint of the 
films that are sealed up by the snbsequent coatings. The process is 
apparently rather tedious, as there are three collodion films, six gelatin 
coatings, and a final coating of varnish to dry. The obvious objection 
to the number of films because of their combined thickness is probably 
invalid, as the collodion and the gelatin solution used are weak, and thc 
films they give correspondingly thin. A real difficulty I should have 
expected to be due to the action of the chloracetic acid on the gelatin 
films under the collodion film that is being subjected to the fixing 
operation, but doubtless this possibility has received attention. 

Lumidre’s Starch Method of Three-Colour Photography.-This process, 
which was described about six months ago, contrasts very emphatically 
with Konig’s method in the simplicity of the necessary manipulation. 
No colour-screens or filters are needed, there are no films to stain, no 
colours to produce of the correct intensity to match one another, no 
-sepawte negatives with subsequent printings, but merely one exposure, 



106 SUMMARY OF CURRENT RESEARCHES RELATING TO 

ordinary development, and then, instead of fixing, the silver image ia 
dissolved out and the remaining silver salt reduced to the metallic state. 
Rut if the work of the photographer himself is simple, it is because of 
the complex character of the prepared plate ; and presumably it is the 
difficulties of manufacture that have led to the delay in putting the 
prepared plates on the market. The plates are made by selecting starch 
granules of from 15 to 20 thousandths of a millimetre in diameter, 
staining quantities of them red, green, and violet respectively, drying 
them, mixing them so that neither colour predominates, but that the 
whole presents a neutral grey tint, and spreading the mixture on glass 
one layer thick. The interstices are filled in with a fine black powder, 
and the layer is fixed and protected by a coat of varnish. On this is 
put a film of suitably colour-sensitised emulsion. Exposure is given 
through the glass, and the subsequent treatment of the plate is as 
described above. The dyed starch granules form an irregularly grained 
three-colour screen, which serves the double purpose of taking and 
viewing. 

It is easy to describe such a process, but besides the obvious me- 
chanical difficulty of preparing the plates, there must be many coin- 
promises made before the result can be passably satisfactory. The best 
three colours for the exposure are not the best three for viewing thc 
picture, but in this case they have to be the same. If the stained 
starch granules are mixed to the most neutral tint possible, it appears 
that a perfectly orthochromatiBed sensitive film would be necessary. 
The imperfections of the film in this matter must be neutralised as f a r  
as possible. Indeed, the difficulties of -which the photographer is 
relieved have to be overcome by the manufacturer, and in this particular 
case tliey are so many and complex that if it  had not been stated that 
results have been obtained in the manner described, we might very well 
doubt the possibility of it. 

Photomicrography and Photomicrometry.*-J. Thompson employed 
a fixed magnifying power (say 1000 diams.) for photographing the object 
to be measured. This is obtained by using an oil immersion 2% with a 
certain eye-piece, a fixed tube length, and screen dishnce. A sheel of 
paper is ruled in squares. This is photographed by an ordinary camera, 
and reduced until the squares measure 1 mm. on the negative. This 
negative is printed on the same positive as the photomicrograph : a 
direct measurement can therefore be made, because each mm. represents 
a micron magnified 1000 times. Other fixed magnifying powers am 
treated in a similar manner. 
MATEET, L -Sur la reproduction des objetsdifliciles par la photomicrographie. (A 

Ueu. Bci. Photogmaplciques, i. (1904) pp. 18-22, 48-53,117-22, 
series of articles on tho photomicrography of difficult objects.) 

176-80, 231-4 (23 fig-.). 

(5) Microscopical Optics and Manipulation. 

Aperture Table.-It mill be noticed that the limit for resolving povrcr 
for white light in the aperture table, printed upon the fly-leaf of this 

* Fioc. Scot. Micr. Qoc., i r  (1903-5) p. 44 (pls. iii.-vi.). 
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Journal, has been altered. Mr. Gifford’s measure of X for white light, 
viz. 0‘5607 p has been substituted for that hitherto used, viz. 0*526!) p 
(line E). I n  the calculation the new metrical conversion table “for 
same temperature ” was employed. 

Resolution of Amphipleura Pellucida.” -C. Mostyn has resolved 
the transverse strie on the Amphipleura pellucidn with a water immersion 
& N.A. 1-18, by means of superstage illumination, simply obtained by 
reflecting sunlight with the mirror turned up above the stage. Tho 
author is able to obtain an “ink-black” ground by this means, and 
observes that light from an &-in. paraffin wick is not sufficiently powerful 
for this kind of superstage illumination. 

Ultramicroscopic Observations on the Decomposition of Sulphur 
from Thiosulphuric acid and of Selenium from Selenic acid.t-The 
investigations of Siedentopf and Zsigmondy with ultra-microscopical 
particles suggested to W. Biltz that, although the measurements of 
so-called ‘( molecular dimensions ” are somewhat beyond the limits of 
resolution, yet the observer’s methods might be usefully applied to tlie 
investigation of certain cases of chemical composition and decomposition. 
He considers that (1) the ultramicroscope draws a sharp distinction 
between completely homogeneous (or “ optically empty ”) solutions and 
those which appear turbid through a more or less fine suspension of 
minute particles : the diagnosis of so-called colloidal solutions being 
thereby simplified ; (2) that it lends itself to a more accurate study of 
certain processes by which a heterogeneous medium is formed out of onc 
originally homogeneous. He has examined the decomposition of thio- 
sulphuric acid into sulphurous acid and sulphur (H,S,O, = H,SO, + S), 
and the conversion of selenic and sulphurous acids into selenium and 
sulphuric acid (H,SeO, + 2H,SO, = H,O + Se + ZH,SO,). Great diffi- 
culty wag experienced in freeing the re;igents, especially distilled water, 
from dust, but eventually success wits attained. It was found that india- 
rubber couplings had to be avoided owing to partial solution. Experi- 
ments were also performed with proper mixtures of sodium thiosulphate 
and oxalic acid. Observations were made at suitable time-intervals, and 
several tables are given recording the growth of the particles and their 
colour-changes. I n  some cases the growth seems to be continuous, in  
others discontinuous. 

Colours in Metal Glasses and in Metallic Films.$-J. C. Maxrrell 
Gnrnett seeks to explain the phenomena observed by Siedentopf and 
Zsigmondy by proving that the metal particles observed in gold glass 
are spherical in shape when the diameters are less than cm. Thc 
fact that such particles are spherical throws light on the manner in 
which metals crystallise out of solution, the particles taking first a 
spherical form under the influence of surface tension, and later, when 
they become too large for the forces of surface tension to overcome the 

* Knowledge, i. (1904) p. 307. 

t Nnchrichten Ktinigl. Gesell. wisu. zu Gottingen, (1904) pp. 300-10. 
$ Proc. Roy. SOD., Ixxiii. (1904) pp. 443-5. 

An interesting question arises from this note, 
How does light of an obliquity greater than tlie critical angle get into the alide ?-ED. 
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crystallic forces, becoming amenable to the latter. He also shows that 
every transparent medium containing metal spherules, so that the 
average distance between two neighbouring spheres is considerably less 
than a wave-length of light, has a perfectly definite colour by trans- 
mitted light depending only on the optical constants of the metal of 
which the spheres are made, on the refractive index of the substance in 
which they are imbedded, and on the quantity of metal, bufi not on the 
size or distance apart of the spheres. It results that the presence of 
metal spheres accounts for the optical properties of gold ruby glass, and 
that the irregularities in the effects of colour and polarisation, sometimes 
exhibited by gold glasses, are due either to excessive distance between 
adjacent gold particles or to excessive size of such particles-the latter, 
however, involving the former. The author found that this regular 
colour can be produced in a colourless metal glass containing the metal 
in solution (which is the state in the manufacture of gold or copper 
ruby glass before the second heating) by the &radiation from radium. 
The author also invastigates the optical property of media built up out 
of metal spheres so that the volume of metal may have any value 
between zero and unity, instead of remaining very small as in metal 
glasses. He thus arrives at  an explanation of the changes in colour of 
gold and silver films observed by G. T. Beilby, and of potassium and 
sodium films deposited on the insides of exhausted glass bulbs. 

Construction-Principle of an Optical Apparatus for obtaining 
very Large Magnifications [The Diastoloscope] .*-M. C. Chabrib 
has investigated the question whether, instead of the ordinary mode of 
obtaining an image geometrically like the object, it  would not be more 
advantageous to produce images, deformed but highly enlarged, and 
then afterwards, by an inverse geometrical construction made on paper 
to a suitably selected scale, reconstruct the objects in their trne pro- 
portions. His method depends upon the effect of viewing an object 
(a disc) through a crystal in the shape of a right cone with an accurately 
circular base. The cone-axis is arranged perpendicularly to the plane of 
the object (fig. 67). The image projected on a screen is found to be an 
annulus, whose centre is the point where the cone-axis meets the screen. 
The point on the image immediately under the apex of the cone is re- 
fracted into the outer circumference of the annulus, and other points in 
the neighbourhood of that point are projected into the inner neighbour- 
hood of that outer circumference. The magnification will be the ratio of 
the image-circumference to  the objcct-circumference. As the magnifica- 
tion of the centre point of the object. becomes infinite, it will be readily 
understood that points near it will be very highly enlarged. I t  will also 
result that points on same concentric circunajiirsizce of the imiige will 
have equal magnification, and that, therefore, if a region of the object 
between two points is to be examined, the object must be moved so as to 
bring these points on to the same circumference in the image. The 
object may of course be considered as composed of concentric, equi- 
distant zones, whose common centre is the intersection of the cone-axis 

SUMMARY OF CURRENT RESEARCHES RELATING TO 

* Conrptee Rendus, cxxxviii. (1904) pp. 265-8,349-51,560-3, 656 (14 figs.). 
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with the object-plane ; let these be numbered, mentally, 1, 2, 3, 4, from 
the centre (fig. 48). In  the same way let the image be similarly divided 
into the same number of concentric and equi-distant zones, 1, 2, 3, 4, 
towards the centre (fig. 29) : then the zones bearing the same number 
will correspond. If, also, object and image be divided up by radii at  
equal angular distance, then the object-intersection of a zone of a 
certain number with a radius of any number will correspond to the 
image-intersection of zone and radius of similar numbers. If the image 
be received on a glass plate engraved with such a system of circles and 
radii, the object can then be reconstructed. The author shows that the 
scale of magnification is a hyperbola, which citn be easily drawn and 
used as a scale of reference. He recommends that the image be viewed 

FIG. 27. Flu. 28. FIG. 29. 

through a second cone of the same material of more obtuse vertical 
angle than the first cone: these two cones are mounted in sliding- 
tubes so that the distance between them may be varied ; and the whole 
is applied to a Microscope in place of the usual ocular. The Microscope, 
having ail objective in the usual way, is introduced into the bottom of 
a camera, and arranged so that the objective image is sharply focussed 
on a ground glass plate. The 
diastoloscope is then applied. The author hopes to realise magnificn- 
tions of 5000-6000 diameters. He gives some specimens of his results 
with diatoms. 

This image could be photographed. 

F. R. M. S.-Amphipleura Lindheimeri. 
[Thewriter statesthat lie has counted 76,000 trausverse and 65,000 longitudind 

English hfeckanic, lxsx. (1904) p. 455. 
Proc. Scot. Micr. SOC., iv. (1903-4) pp. 49-51. 

st r is  to the inch upon this diatom in a Watson’s styras slide. 

HUNTER,  J.--“Cro88” formula. 
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(6) Xiscellaneous. 
CZAPBKI,  S x ~ ~ ~ n ~ ~ ~ - C t r u n d z i i g e  der Theorie der optiachen Instnunente nach 

Abbe. Second edition, edited by 0. Eppenstein and M. van Rijhr, 490 pp., 176 
figs. J. A. Berth, Leipzig, 1904. 

Z E 18 8, C A R L-Die Bilderzeugnng in optisohen Instrumenten, vom Stendpunkte der 
geometrischen Optik. By the Scientific Staff of Carl Zeiss's Works. Edited by 
M. von Rohr, 558 pp., 133 figs. J. Springer, Berlin, 1904. 

B. Technique.* 
(1) ICollecting Objects,' including Culture Processes. 

Diagnostic Media for the Study of Bacteria.-f-G. Marpnian 
describes the uses and methods of preparing various media for differ- 
entiating bacteria according to the products formed by the growth of 
the rganism. The production of acids or alkalies is indicated by 
using lacmus gelatin or chalk gelatin ; reducing action is detected by 
lacmus gelatin or " Rhodan-Eisen " gelatin ; sulphuretted hydrogen 
by lead gelatin; sulphur and sulphates by gelatin containing nitro- 
prusside of sodium ; carbonic acid by chloride of calcium gelatin ; the 
formation of aldehyde is demonstrated by " Malachit Sulfit " gelatin ; 
the presence of agglutinins is shown by safranin gelatin; and silver 
gelatin, poured into specially devised yellow glass petri dishes, is used 
to detect the formation of toxins, antitoxins, agglutinins, coagulins, etc. 

Detection of Bacillus Enteriditis Sporogenes in Water.$-R. T. 
Hewlett recommends the following method. Into boiling tubes, 40 c.cm. 
of milk are introduced ; the same are plugged and sterilised. At the 
time of using, the tubes are boiled in a water-bath for R few minutes 
to expel air, and 60 c.cm. of the water to be examined are added. The 
wool plugs are now replaced by a cover of two thicknesses of sterile 
filter-paper kept in place by a rubber band, and the tubes are then 
heated at 80" C. for 10-15 minutes, and incubated anaerobically at 
37' C. in a Bullock's apparatus, or in a stoppered museum jar of 
suitable size containing nlkalin pyrogallic solution. By using a dozen 
tubes, TOO c.cm. of the water can thus be examined. 

Plate Culture of Anaerobic Bacteria.§-The apparatus described 
by 0. Berner consists of a flat vial with parallel faces, to one side of 
which is fused a glass cock. The nutrient medium, to which has 
Leen added some methylen-blue to indicate the absence of oxygen, is 
poured into the vial, the neck of which is closed by a wool plug, and 
the whole is boiled in a vessel of water until the blue colour begins to 
disappear. The wool plug is now replaced by a perforated rubl)er 
stopper, provided with a short glass tube and rubber tubing. Hydrogeu 
is then passed into the apparatus until the blue colour has entirely dis- 
appeared : the vial is taken out of the water, the neck now closed with 

* This subdivision contains (1) Collecting Objects, including Culture Pro- 
cesses; (2) Preparing Objects; (3) Cutting, including Imbedding and Microtomes; 
(4) Staining and Injecting ; (5) Mounting, including slides, preservative fluids, &c. ; 
( 6 )  Miscellaneous. 

t Zeitachr. angew. Mikr., x. (1904) pp. 169-74. 
$ Trans. Path. Soc.,lv. (1904) p. 123. 
Q Centidlbl. Bakt., 1" Abt., xxsvii. (1904) pp. 478-80 (1  fig.). 

_. 
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a solid rubber cork, and the glass cock turned, and the whole set aside 
to  cool, and if solid medium to solidify. When the medium is inocu- 
lated the vial is held neck downwards, the rubber cork is removed, 
hydrogen is conducted through the glass cock ; and after inoculation, 
it is corked again without any air having been let in. 

Isolating Bacillus Typhosus from the Blood and Organs after 
Death.*-By the method devised by Fraenkel and Simmonds the spleen 
is incubated for 24 hours, and the bacilli can then be readily shown 
histologically. For cultivation from the blood, 10-25 c.cm. are dis- 
tributed on four to six plates of glycerin agar, This medium is pre- 
ferred to LoefHer's serum, as it is transparent, is not liquefied, and 
keeps well. 

Bacteriological Examination of Water in the Atlantic 0cean.t 
Otto and Neumann, during a voyage from Europe to Brazil, made a 
number of examinations of sea water taken at  different depths and at  
-different distances from the land. They found that the numbers of 
organisms were less in the high sea than nearer to shore ; their results 
in mid-ocean at  a depth of 5 metres show a maximum of 120 and a 
mean of only 60 germs per cubic centimetre. The fact that the numbers 
were often less at  the surface and slightly below it than at a depth of 
50 metres, they attribute to the disinfecting action of the sun's rays. 
'The greater numbers found at certain depths may be explained by the 
presence of deep currents. Their plates showed Coli-like bacilli, Fluores- 
centes, Proteus-like liquefying organisms, sometimes white and yellowish 
non-liquefying colonies of rods ; occasional vibrios and moulds. 

They devised a s ecial collecting apparatus that would act at  definite 

travelling of the ship. This consists of a copper cylinder firmly bound 
to a rope line at  the end of which is a :30 kilogrm. lead weight; the 
cylinder is provided above and below with a, 6-holed brass plate, which 
i s  closed by means of rubber plates held fast by screws. At the side 
there is an opening by which the collected water can be let off. When 
the apparatus is lowered into the depth, the rubber plates will be raised 
and the water rushes in through the cylinder ; on raising by pulling on 
the line, the resulting enormous pressure forces down the rubber plates 
and closes the openings of entry and exit, and the water has been 
collected at the desired depth. To determine the exact depth at which 
the sample was collected, an inverted test-tube lined with chromate of 
silver was fixed to the line; the red of the chromate is changed to 
white from below upwards, according to the height to which the sea 
water has entered the tube, and this is dependent on the pressure 
existing at the depth. With this instrument a scale of true depths 
was made. 

Isolating Tetanus BacilIus from the Spleen.$-Creite states that 
broth cultures, inoculated with portions of the excised wound and 

depths and under t ?i e varying conditions of the sea, and the rate of 

* Centralbt. Bakt., Ref. Ite  Abt., xrxv. (1904) p, 654. 
t Op. eit., 2te Abt., xiii.(l904) pp. 481-9. 
1 Op. cit., 1" Abt., xxrvii. (1904) pp. 312-14). 
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incubated anaerobically, showed the presence of typical Tetanus bacilli 
with spores after 48 hours. Portions of the spleen, taken at  the 
autopsy, were inoculated into a guinea-pig, which died with symptoms 
of Tetanus (coverslip preparations from the local lesion showing typical 
bacilli with spores). Broth cultures, inoculated from the local lesion 
and incubated anaerobically, showed the presence of Tetanus bacilli 
associated with streptococci and staphylococci. I n  three other cases of 
Tetanus all attempts to isolate the organism from the spleen, cerebral 
fluid, heart blood, and bone marrow gave negative results. He refers 
to the cases of Oetlingen and Zumpe, Nicolaius and others, where the. 
Tetanus bacillus was isolated from the organs of the body. 

Varieties in the Growth of Bacillus Pyocyaneus on Nutrient 
Agar.*-Hinterberg and Reitman find that there are differences in tLc 
growth of this bacillus on nutrient agar, according as the medium con- 
tains more or less water, and has a moist or dry surface. They givc 
details of their methods for obtaining nutrient agar of various con- 
centrations, and the technique of making moist or dry surfaces to tho 
medium in the Petri dishes. When grown on weak moist agar, thcy 
find that the colonies of B. pyocyaneus are smooth and shining, almost 
fluid, of a blue-green colour, and with iridescent margins ; they spread 
over the entire surface of the medium ; and are most easily removed 
by the platinum needle. 

Grown on dry and concentrated agar, the colonies are scanty, of a 
pale-green colour, often appearing as if etched on the surface; the 
centre of the colony is somewhat gelatinous, the margins slightly 
wrinkled ; they hardly extend beyond the- inoculated surface, and arc 
so firmly attached to the medium that it is difficult to remove the 
growth with a platinum needle. Coverslip preparations were made and 
stained by Van Emengem's method. Those made from the moist agar 
24 hours' old colonies, showed only bacilli with polar flagella. Thosc 
from the dry agar colonies of the same age, showed a spider-web net- 
work of very fine threads, stretching between clumps of bacilli, lyiiig 
among them a few bacillary bodies with indistinctly outlined capsules, 
and some free flagella. 

They found that if the concentration of the medium is carried 
too far, the bacilli cease to grow well ; they are smaller and stain feebly ; 
and it was harder to obtain a clean preparation, since portions of the 
medium were always taken away with the culture. They consider that 
the network of threads, which we seen in the stained preparations made 
from cultures grown on agar of high concentration, is produced by 
portions of stained medium, which have become included in the emul- 
sion made on the coverslip. The bacilli grown on the moist weak agar 
can readily move over the surface, and, moreover, they need to do so, 
and they accordingly produce motile organs. The same organism, grown 
on a rich medium with a dry surface, can move less easily, but finds 
mfficient nourishment in its immediate vicinity, and grows roots. 

Cultivation and Staining of Amcebse.t-W. E. Musgrave and 
M. T. Clegg, who have been studying the subject of amccbiasis for 

* Centralbl. Bakt , l f e  Abt sxxvii. (1904) pp. 169-77. 
t Publicatioiis Bureau Gov. Lab.,No. 18, part i. Manila (1904) 85 pp., 35 figs. 
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gome years, especially in relation to human disease, recommend that 
after the administration of a saline cathartic, the examination should 
be made from the fluid portion of the stools. They significantly point 
out that the diagnosis of amceba: should never be made unless they are 
in a motile state, for even with typical resting or encysted forms 
mistakes may occur. The stock medium for cultures used by the authors 
is composed of agar 20 P.c., sodium chloride 0*3-0*5 P.c., extract of 
beef i0 * 3-0 * 5 p.c. The finished medium shonld have an alkalinity of 
L P.C. to phenolphthalein. This is obtained by starting with an initial 
alkalinity of 1 * 5 p.c. 

The stock medium was varied by diminishing the amount of salt 
and beef extract, or by the addition of a minute amount of peptone. 
Attempts to obtain pure cultures were always negative or doubtful, and 
the authors’ results were obtained from symbiotic cultures of ameba: and 
bacteria. Pure bacterial cultures were employed, and much difference 
was found in the adaptability of particular bacteria for the purpose in 
view. The medium, made into plates in the usual way, was inoculated 
with the bacterial culture by smearing a loopful in concentric circles on 
the surface of the agar, and then depositing some of the ameba culture 
in the middle of the innermost bacterial circle. In  from 24 to 72 hours 
&he protozoa will have passed one or more rings, and from such locations 
may be taken for transplantings. 

Transplantation of a single ameba is effected by the following in- 
genious device. Examine the surface of the plate, and locate an isolated 
ameba in the centre of the field of a low-power lens. Turn on a dry 
high-power lens, and lower it until it touches the surface of the medium, 
Raise quickly, and examine with low-power lens whether the amutba is 
still present, or has been picked up by the high-power objective. If 
it has been, rub the the objective gently over that of ii  new 

I n  this way symbiotic cultures from a single ameba may be 
obtained. 

A m e b a  show marked preference for certain kinds of bacteria, but 
&his selectiveness may be due possibly to environment. The authors 
had most success with the colon group. 

Ameba: do not develop below the surface of solid media unless in 
association with a liquefying organism, and then do not extend beyond 
the liquefied area. The growth and spread of a m e b e  over the surface 
of plate cultures is quite rapid, and they seem to follow the path of the 
bacteria. I n  relation to their pathogenicity the authors do not attach 
much importance to the size, which has been stated by various writers to 
vary from 5 to 50 p. The optimum temperature of the ameba+ studied 
by the authors and obtained from different sources, is room temperature. 
Growth was much less luxuriant at incubator and ice-box temperatures. 

For staining living aniebe the authors recommend a dilute solution 
of neutral red, which should be run under the cover glass. For staining 
permanent preparations of amceba: from cultures they praise Wright’s 
modification of the Romanowsky method, the technique being the same 
aa that for blood films. 

The authors also notice the following procedures : (1) Zorn’s method 
consists in mixinp a few cubic centimetres of feces with 3 or 4 volumes 
of a solution consisting of 1.5 parts of 1 P.C. chromic acid and :3 parts of 

a c ~  of 
. plate. 

Feb. 15th. 1905 I 
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1 p c .  osmic acid. After shaking for 10 minutes the mixture is centri- 
fuged, and the deposit mixed with 5 volumes of 25 p.c. Beale’s carmin 
solution. After half-an-hour this is again centrifuged, and the deposit. 
wmhed in a weak solution of the same carmin and mounted 011 
glycerin, or dehydrated and mounted on balsam. ( 2 )  Doflein’s methods. 
This writer suggests fixation of the material in one of the following 
solutions: A. Saturated aqueous solution of sublimate 100 parts, 
;dcohol 50 parts, acetic acid 5 parts. B. Picric acid 2 parts, alcohol 
,iO parts, acetic acid 5 parts. 

Doflein makes a film of the protozoa on a slide, or handles them in 
bulk imbedded in paraffin, and treated 8s sections. 
S T IT L E R-Xew methods for anserobia aalturer and anaero-cultures. 

Centralbl. Bakt., 1~ Abt., xxxvii. (1904) pp. 298-307. 

(5). Cutting, inoludino Smbeddinu and Blicrotomes. 

New Imbedding Bath.*-The imbedding bath recently brought 
out by the Cambridge Scientific Instrument Company is similar to the 

Bra. 30. 

pis-heated baths made by the sameifirm, in which a gas regulator is 
operated by the expansion of mercury, so as to maintain a constant 

* Cambridge Scientific Instmment Company, Special Catalogue, 1904. 
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temperature. A further advantage of the apparatus is that it can be 
used with gas or with a paraffin lamp as desired. In  the illustration 
(fig. 50) a paraffin lamp is seen in position. A damper, which rises 
with the increasing temperature, controls the heating effect of the lamp. 
The device by means of which the damper is actuated depends on the 
relative expansion of two metals, aluminium and nickel steel : tlieir 
disposition being such that the hotter the bath becomes the higher the 
damper is raised, so that the heat supplied to the bath becomes corre- 
spondingly less. Very close regulation of temperature is claimed for 
this apparatus, a constancy within 1' C. being readily maintained with- 
out the attention of the operator being required. The temperature to be 
maintained can be readily adjusted to a higher or lower point on the 
scale by a simple setting of the regulator. The bath is provided with, 
an equipment of wax-pans, bottles, and so forth. 

(4) Staining and Injecting. 

New Method of Making Romanowski's Chromatin Stain.*- 
Giemsa uses the following receipt : Azur ii, eosin, 5.0 ,arm. ; and 
Azur ii., 0 . 8  arm., are placed in a desiccator over sulphuric acid and 
well dried, thoroughly pulverised, sifted through a fine-meshed silk 
sieve, and dissolved by shaking up with glycerin, 250 grm. (Merck 
chem. rein), at  60' C .  Methyl-alcohol, 250 grm. (Kahlbaum 1), pre- 
viously warmed to coo C., is then added to the mixture and well shaken, 
allowed to stand for 24 hours at  room temperature and then filtered, 
and the solution is ready for use. He gives the following directions 
for using the stain : (a) the film dried in air is fixed in ethyl-alcohol, 
or for 2-3 minutes in methyl-alcohol, and dried with blotting-paper ; 
( b )  dilute the staining solution by shaking up 1 drop in about l c.cm. 
of distilled water (warming the water to 5O0-40" C., assists the stain) ; 
( c )  corer the film preparation with the freshly diluted solution, and 
stain for 10-15 minutes; (d) wash in running water: ( e )  dry with. 
blotting-paper and mount in Canada balsam. 

Staining and Preserving Alga. - J. Q .  T . gives the following 
particulars of a method of staining and preserving algae, which he has 
found very satisfactory. The reagents required are made up as follows : 
Fixing solution : chromic acid, 1 02. ; glacial acetic acid, 4 oz. ; for- 
maldehyde as formalin (Schering's), 4 02.  Preserving fluids : best 
glycerin, 8 oz. ; glycerin jelly, 1 02.  Chromo-acetic acid : chromic 
acid, 1 grm. ; acetic acid, 1 c.cm. ; water, 100 c.cm. Formalin (4 P.c.) : 
Schering's formalin, 10 c.cm. ; water, '30 c.cm. (for a 2 p.c. solution 
take half the quantity of formalin). Stains : hwmalum (Griibler) ; 
hamatoxylin solution : hwmatoxylin cryst. puriss., 1 grm. ; water, 
200 c.cm. Iron alum solution : iron alum, 3 grm. ; water, 100 c.ctri. 
(The iron alum should be in pale violet crystah, not yellow or green, 
and should be kept in an air-tight tube.) Eosin solution (water 
soluble) : eosin, 1 grm. ; water, 200 c.cm. 

* Centralhl, Bakt.. l t e  Abt. Orig., xrxvii. (1904) pp. 308-11. 
t Knowledge, i. (1904) pp. 305-6. 
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The material, which may be '"fruiting " or &rile; is gathered in 
jars and brought home in water, or can be placed directly in the fixing 
solution at the time of gathering, this la& being generally preferable. 
If fixed in the chromo-acetic mixture it will require about 12 hours 
for thorough fixation, and 24 hours in the formalin. After chromic 
acid, the material must be washed in running water or frequent changes 
for at least one hour, or, better, for three hours. The following simple 
little piece of apparatus is very useful for washing. It consists of 8 
test-tube fitted with a cork, through which two pieces of glass tube paw 
One of these is connected to a water-tap by a piece of rubber tubing, 
which, in turn, is connected to a piece of glass tubing passing through 
a cork jammed in the mouth of the tap. A piece of thin muslin is 
.tied over the end of the other tube inside the jar to prevent the escape 
of specimens. 

The material being fixed, the next question is the stain. If nuclei 
are the only details required, hamalum will be the best to use. It 
should either be used strong for 5 minutes, or diluted (1 c.cm. to 
50 c.cm. of water) for 24 hours. The staining must be carefully 
watched in both cases. Overstaining may be remedied by water acidu-, 
bated (0 .1  P.c.) with hydrochloric acid, but the method is. sodewhat 
risky. The other methods of staining are as follow: stain with iron 
alum solution for 3 hours, wash in running water for 1 hour. Stain 
in haematoxylin solution for 6-13 hours. Now comes the delicate part, 
for the tisdues are much overstained, and must be washed in the iron 
solution till the details are brought out, examining with the Microscope 
,the whole time. Immediately the details are out (generally in about 
ic quarter of an hour) the decolorisation is stopped by placing the object 
in tap or rain water. Now place some water in a watch-glass and add 
5 p.c. of glycerin. Transfer the algae to the dilute glycerin and cover 
it with :m inverted watch-glass, to prevent dust without checking 
,evaporation. Leave until the glycerin is thick enough for mounting, 
mount in a shiLllow tin cell in just enough glycerin to fill the cell (this 
requires some practice), seal with gold size, and when dry ring with 
Brunswick black. This 
can be obtained by placing the tissue in the eosin solution for 30 seconds 
.or less, previous to the transference to the 5 p.c. glycerin. 

With formalin no washing is neceagary. 

In some cases a contrast stain may be desired. 

(5) ]Mounting, including Slides, Preservative Fluids, &c. 

Two Methods for Comparing Normal with Abnmmal Tissues 
under the Microscope." - S. G. Shattock and C. F. Selous exhibited 
sections illustrating the above, which they named the method of super- 
position and that of the composite block. The methods were more 
particularly adapted for class purposes, and were more especially 
applicable in the study of bone marrow, the central liervous system, 
and the blood. The plan of superposition consisted in mounting a 
normal section directly underneath the diseased, that is, without the 
intervention of a second cover-glass, SO th:Lt by merely altering the focus 
tlie two could be studied in rapid succession. The sections should be 

* ltep. Path. Soo., Nov. 1,1904. See Biit. Med. Journ., 1904, ii. p i'LI9. 
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ciit from paraffin blocks, and should not be more than 2 p in thickness. 
Although mounted in direct apposition there was quite a distinct micro- 
scopic interval between them, owing to the intervention of a thin layer 
Qf the mounting medium ; and they were readily studied with &. One 
section was fixed to the slide, and the other to the cover-glass ; or in the 
case of blood two cover-glasses were mounted in apposition, and then 
mounted to the slide. By a composite block was meant a block com- 
pounded of two ; a broad face of tissue was first exposed in each of the 
two blocks, and the latter were then cemented together in paraffin: 
the sections were afterwards cut at  right angles to the plane of apposition, 
so that by placing the section with the line of junction across the field 
of the microscope, a view was obtained of both the normal and abnormal 
tissues at  the same time. 

Hanging-Drop Preparations.*-J. R. Collins describes the following 
simple contrivance for making a hanging-drop preparation. A small 
rubber elastic band or washer of appropriate diameter and thickness is 
smeared with vaseline upon one side. This side is then applied to the 
slide. The upper surface of the band is now smeared with vaseline, and 
the cover-glass with hanging-drop is applied to it. An air-tight cell is 
thus readily made. This avoids the necessity for keeping special hollow- 
ground slides, and is more convenient than the clumsy and troublesome 
method of making a similar cell out of damped blotting-paper. 

By the use of rubber bands of different sizes the cells can be made 
of any width and depth desired. Rings with a lumen of from 1-3 CLU. 
in diameter and of 2 mm. in thickness are very convenient. 

All-Metal I Cover-Glass Ho1der.t-E. Horder has devised a cover- 
glass holder (fig. 31) which has the following advantages: (1) it will 

r r:I 

C. BAKW, 2Wh Hlgh Holborn, London, W C L.. . . -- 
FIG. 31. 

receive cover-glasses of any size in general use ; (n) being made entirely 
of metal, it can be easily washed or sterilised ; (3) specimens rcquiriry 
heat can be placed in an oven with the films in position without fear of 
ruining the holder. Directions for use : with the holder between finger 
and thumb of left hand, pull sliding bar with the right until the opening 
is a little wider than necessary. Place cover-glasses on base-plate, bring 
sliding bar into apposition with covers, and the holder is prepared for 
taking a spread. A small projecting pin at end of plate secures covers 

* Erik. Bled. Journ., 1904, ii. p. 1635. t Tom. cit., pp. 759-60 (1 fig). 
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from sliding off. 
operator to remove cover-glasses easily by means of forceps. 
T R E  A D L E-xOUnthg VOlVOX. 

V ~ ~ , ~ ~ ~ r o - ~ o u n t i n g  A l g a  

The groove along centre of base-plate will enable the 

English Mechanic, lxxx. (1904), p. 300. 
Tom. cit., p. 315. 

Bohm and Oppel’s Microscopical Technique.*-This well-known 
little volume on microscopical technique contains curt and compressed 
information for the histological investigation of animal tissues and 
organs, and its value is increased by a contribution from the late 
G .  Born on reconstruction methods. Though the present issue has 
been revised and added to by A. Bohm, no reference is made to the 
Jenner or Romanowsky methods of staining, both procedures being in 
everyday use and of the greatest value. 
D A R w I N, H.-Electric Thermostat. 

(8)  Miscellaneous. 

[An instrument designed and constructed for the special object of main- 
taining the prism and other partaof the spectrograph of a 24-inch refractor 
at a constant temperature, but the priuciple of the apparatus might be 
adapted for other kinda of thermostata.] 

Phil. Mag., vii. (1901) pp. 408-14 (1 pl.). 

English Meclranic, lxxx. (1904) p. 324. 

Centralbl. Bakt., la Abt. Orig., xxxvii. (1Y04) pp. 317-20- 

Hyplab., U.S. Mar.-Hoty. Service Bull. 19, 
Washington, 1904, p. 7 ~2 figs.). 

H E S K E T H  W A L K E R - N O t e S  OnmSIhe SquSlk. 

HUQGINS, C. H.-Acetylene as a gas for bacteriological laboratories. 

B 0 s B N A u, M. J.-Method for inoculating animals with precise amounts. 

Metallography, etc.1 

Hardness of Metals.?-At a meeting of tlie Birmingham Metal- 
lurgical Society of the Municipal Technical School, Professor Turner 
gave a lecture on the hardness of metals. The lecturer said that 
hardness was a property of great importance in connection with the 
practical application of metals to the arts. In  some cases, RE with R knife- 
blade, the continuance of a good cutting, edge was of the utmost im- 
portance ; while in other instances, as wlth castings which have to be 
machined, softness was a special requisite. The relatively small differences 
in hardness which resulted in success or failure were such as could only 
be measured by accurate methods. Hardness might be defined as the 
resistance offered by a body to penetration by another body. As the 
penetrating substance might act in various ways, such as by making a 
sharp cut, an indentation of considerable size, or an abrading effect, the 
measure of hardness would depend upon the system of test adopted, and 
the rapidity with which the test was made. No one test would suit all 
practical requirements. It was pointed out that in alloys the hardness 
differed from the mean of the constituents, and was usually higher 
hhan that with pure metals. The lecturer then gave a brief historical 
account of the developments of the methods for determining relative 
hardness. Among the methods specially recommended by the lecturer 

* K. Oldenbourg, Munich and Berlin, 5th ed. (1904) 271 pp. 
t English Mechanic, Ixxr. (1904) p 404. 
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were the Sclerometer, using a weighted diamond point, general applica- 
tion, the method of Brunel for mild steel and similar materials, and 
the drilling test of Keep for cast iron. In  conclusion, the lecturer 
emphasised the necessity for greater attention to the quantitative deter- 
mination of the relative hardness of metallurgical products on account 
of the enormoils differences in the usefulness and length and life of tools, 
nails, tires, and numberless other articles, due to what might at  first 
eight appear to be unimportant differences of hardness. 

Possible non-brittleness of Steel under certain conditions." 4. 
Fremont points out that the general opinion as to all steels and irons, 
whatever their quality, becoming brittle in consequence of a permanent 
deformation effected statically or by shock between 200' and 450" C., is 
only a hypothesis. He quotes experiments to show that Denain steel, 
used for the boilers of locomotives on the West of France Railway, is an 
exception. Hence he concludes that the usual brittleness is not an 
inherent property of the metals, but is a defect capable of being overcome 
by suitable conditions of manufacture. 

Certain Properties of Alloys of Silver and Cadmium.?-The varia- 
bility in composition of silver-copper alloys has always been a difficulty 
in questions of trial plates for coinage and silversmiths' work. Samples 
taken from the corners and centre of the same ingot will, even under 
the most favourable circumstances, show a diff erencc in composition of 
1.2  per 1000, or sometimes more. T. I<. Rose has found that trust- 
worthy and convenient trial-plates can be made of silver and cadmium. 
His investigations included a study of the microstructure from whicli 
he concludes : (1) Th:h evidence is afforded of the existence of the 
compounds AgCd,, Ag,Cd,, AgCd, Ag,Cd,, Ag,Cd, and Ag,Cd ; (2) That 
the alloys containing from 0-25 p.c. of silver consist, when solid, of 
crystals of AgCd, set in a matrix of cadmium. Those containing 
between 25 and 40 p.c. of silver consist of the compound Ag,Cd, set 
in a matrix consisting mainly of AgCd,. The alloy containing about 
50 p.c. of silver consists of crystals of a silver-rich body set in a matris 
consisting chiefly of AgCd,. The matrix or eutectic solidifies at  420 , 
ar nearly 300° C. below the freezing point of the crystals. The alloys 
containing from 50-60 p.c. of silver consists, at temperatures abovc 
420' C., of mixtures of two different solid solutions, one of which is 
chiefly composed of the compound AgCd, and the other of Ag,Cd,. 
Traces of the eutectic freezing at  420" C. are still visible. When more 
than 80 p.c. of silver is present, the alloys consist of a mixture of two 
bodies at temperatures between the liquidus and solidus curves, but these 
unite to form a single solid solution at  points on the solidus curve ; 
(:3) That the alloys containing over 80 p.c. of silver do not undergo 
segregation under ordinary conditions, and are practically homogeneous 
and uniform in composition. They are well suited as a material for the 
manufacture of trial-plates. 

* Comptes Rencius, cxxxix. (1900) pp. 1032-3. 
t Proc. Roy. SOC., lxuiv. (1904) pp. 218-30 (8 figs.). j 
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